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Abstract
Intrapericardial diaphragmatic hernias are very uncommon and are most typically caused by high-force blunt
trauma. Other iatrogenic causes such as prior surgical formation of a pericardial window have been described, but
are exceedingly rare. We present a case of an intrapericardial diaphragmatic hernia in a patient with a prior pericar-
dial window in which the diagnosis was unclear using conventional imaging modalities, but was established using
cardiovascular magnetic resonance.
Background
Intrapericardial diaphragmatic hernias are very uncom-
mon, and although they may be congenital they are
more typically the consequence of prior trauma, inter-
ventional procedures, or prior surgery. If these pericar-
dial hernias result in the presence of bowel within the
pericardial sac, visualization of the heart and pericardial
contents with echocardiography can be difficult or
impossible. The limitation of echocardiography in this
diagnosis is related to the fact that ultrasound beams
are not transmitted through gas-containing structures
such as bowel. Newer advanced multiplanar imaging
modalities such as cardiovascular magnetic resonance
(CMR) are not as affected by the presence of gas-con-
taining structures around the heart, and thus allow for
comprehensive visualization of the heart and pericardial
contents to establish the correct diagnosis.
Case Presentation
A 70 year-old Caucasian male presented to our institu-
tion as a transfer for further evaluation and manage-
ment of his presenting symptoms of dyspnea, chest
pain, and a sensation of chest fullness. The patient had
a complicated medical history including recurrent bilat-
eral pleural effusions, treated by multiple prior thora-
centeses that failed to provide long-term symptomatic
relief. Furthermore, the patient also had recurrent peri-
cardial effusions that required a pericardial window
three years prior to his presentation to our institution.
At the time of hospital admission, the patient was
hemodynamically stable and his physical exam was only
remarkable for pulsus paradoxus and bibasilar rhonchi.
Electrocardiogram (ECG) showed a normal sinus
rhythm and normal axis, but had low voltage through-
out. Chest radiograph (figure 1) demonstrated portions
of the stomach and colon projecting over the heart. A
transthoracic echocardiogram was then ordered for
further assessment, but the heart could not be visua-
lized. Review of a recent thoracic computed tomo-
graphic (CT) scan (figure 2) demonstrated
transdiaphragmatic herniation of portions of the sto-
mach and transverse colon. However, because the CT
scan was a routine nongated examination, image quality
was not sufficient to differentiate between intrapericar-
dial herniation versus intramediastinal herniation. CMR
was requested for further evaluation.
CMR revealed a segment of the transverse colon and
portions of the stomach within the pericardial sac ante-
rior to both ventricles (figure 3; Additional Files 1 &2).
This finding confirmed a diagnosis of an intrapericardial
diaphragmatic hernia. The nonobstructive bowel com-
municated with the peritoneal cavity thru a defect in the
inferior pericardium that measured 6.5 × 5.4 cm. Car-
diac function was preserved with a left ventricular ejec-
tion fraction of 64% and normal left ventricular wall
motion. The patient remained in stable condition
throughout his hospital course and his presenting symp-
toms improved with adjustments in his medical therapy.
He was evaluated by the cardiothoracic surgery team
and was determined to be high risk for surgical inter-
vention given his other co-morbid medical problems.
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Discussion
Intrapericardial diaphragmatic hernias have three known
etiologies: traumatic, congenital, or iatrogenic. Trau-
matic herniation is the most common cause and is
usually due to high-force blunt injuries or penetrating
traumas to the chest or abdomen [1]. Congenital causes
are secondary to a developmental failure of the septum
transversum, which can create a pericardio-peritoneal
opening [2]. Iatrogenic causes are extremely rare and
can be caused by prior coronary artery bypass surgery
[3], insertion of a pacemaker via an abdominal approach
[4], or, as in the case we present, subxiphoid pericardial
window for recurrent pericardial effusions.
Clinical presentations are variable and commonly
include nonspecific cardiopulmonary or gastrointestinal
symptoms that might delay the diagnosis. Prior reports
have shown more critical presentations with associated
complications including visceral strangulation, ischemic
bowel, or cardiac tamponade, which would indicate
emergent surgical reduction and repair [5]. Our patient
presented with pulsus paradoxus on physical exam with
low voltage on ECG that might suggest cardiac tampo-
nade in an unstable patient. However, our patient
remained hemodynamically stable throughout his hospi-
tal course with preserved cardiac function. He also
denied any abdominal pain, nausea, vomiting, or consti-
pation that would suggest gastrointestinal compromise.
In the case we present, the diagnosis was established
with CMR. The initial chest radiograph demonstrated a
potential mediastinal hernia with the gastric bubble and
loops of bowel superior to the diaphragm, but plain
radiography cannot reliably confirm the presence of the
bowel within the pericardial sac. While prior traumatic
cases have been diagnosed with echocardiography [6],
this modality was noncontributory in our case, as our
patient’s heart could not be visualized, secondary to the
massive herniation of stomach and bowel anterior to the
heart obscuring the ultrasound beam. Our case demon-
strates the utility of advanced multiplanar imaging mod-
alities such as CMR in establishing the correct diagnosis.
Conclusions
The true incidence of intrapericardial diaphragmatic
hernias as a postoperative complication may have been
underestimated prior to the advent of CMR. It is impor-
tant to consider a diagnosis of intrapericardial diaphrag-
matic hernia in patients with pericardial windows who
present with nonspecific cardiopulmonary or gastroin-
testinal symptoms. When such a diagnosis is suspect,
Figure 1 Chest Radiograph. Chest radiograph demonstrating the stomach bubble (white asterisk) projecting over the heart and a portion of
the transverse colon that communicates with the abdominal cavity superimposed over the right heart border (black arrowheads).
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specific diagnosis, further evaluation with CMR should
be considered.
Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompany-
ing images. A copy of the written consent is available
for review by the Editor-in-Chief of this journal.
Additional file 1: CMR Video 1. Axial SSFP cine sequence through
inferior portions of right and left ventricle demonstrates stomach
(immediately anterior to apex) and portions of transverse colon within
the pericardial sac. Also noted are bilateral pleural effusions and areas of
consolidation within the right lung base.
Click here for file
[http://www.biomedcentral.com/content/supplementary/1532-429X-12-3-
S1.GIF]
Additional file 2: CMR Video 2. Axial SSFP cine sequence at level of
aortic and pulmonic valves demonstrates a long segment of the mid
transverse colon anterior to pulmonic valve. Bilateral pleural effusions
and consolidative changes in the right lung are also shown.
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Figure 3 Cardiovascular Magnetic Resonance. (a) Axial true FISP image through the lower pericardial sac demonstrating portions of the
stomach (S) and transverse colon (C) within the pericardial sac (white arrows), surrounding the right (RV) and left (LV) ventricles. (b) Axial true
FISP image at the level of the aortic (AV) and pulmonic (PV) valves demonstrating a long segment of transverse colon within the pericardial sac.
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